[Effects of exercise on spatial learning and hippocampal synaptic plasticity in brain aging mice].
To examine the effects and mechanism of exercise on resisting brain aging from the aspect of synaptic plasticity. Forty male ICR mice were randomly divided into 4 groups: the D-galactose-induced brain aging, brain aging plus exercise, exercise only and normal controls. Mice were subjected to treadmill running at intensity (25 m/min for 20 min daily, 6 days a week) level of exercise and were given 100 mg x kg(-1) x d(-1) subcutaneous injection of D-galactose to prepare brain aging model for 9 weeks. The Morris water maze (MWM) test was employed to determine their spatial learning and memory ability. Flow cytometry (FCM) was used to analyze the amount of hippocampal synaptosomes. Membrane fluidity of synaptosomes was measured by fluorescence polarization technique. Acetylcholinesterase (AChE) activity in brain was determined by hydroxylamine colorimetric assay. (1) In Morris water maze test, brain aging mice showed a significant longer escape latency (EL) than the normal control mice (P < 0.05). Brain aging mice plus exercise exhibited a significant shorter EL than brain aging mice (P < 0.05), but no difference was found when compared with normal control mice (P > 0.05). There were no statistical difference in EL between the controls and exercise group (P > 0.05). (2) The number of synaptosomes in brain aging mice and brain aging mice plus exercise were less than those in non-brain aging mice (the exercise and the control mice) (P < 0.05). The number of synaptosomes in brain aging mice plus exercise was more than brain aging mice (P < 0.05). There were no statistical difference in the number of synaptosomes between the controls and exercise group (P > 0.05). (3) Membrane fluidity of synaptosomes: the viscosity of membrane in brain aging group was higher than in non-brain aging group, and higher than brain aging plus exercise group (P < 0.05). There were no statistical difference in viscosity of membrane between brain aging group and non-brain aging group, and between the controls and exercise group (P > 0.05). (4) The AChE activity in brain aging and brain aging plus exercise group were higher than those in control and exercise group (P < 0.05). There were no statistical difference in AChE activity between the controls and exercise group (P > 0.05). Exercise can effectively protect against decline in the capacity of learning and memory in brain aging mice.